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Case Study 1

Introduction: Diabetes and Risk Factors

Diabetes mellitus is a continuous condition that affects the way the body regulates blood
glucose. Although glucose is essential for providing energy to cells, it must be carefully
controlled to prevent harm to the body. Insulin plays a central role in this process by helping
glucose move from the bloodstream into cells. When insulin is either not produced in sufficient
amounts or does not work effectively, glucose levels increase and remain elevated, leading to
hyperglycaemia. If this is not managed effectively, prolonged periods of raised blood glucose
can contribute to the development of complications affecting areas such as the cardiovascular
system, kidneys, eyes, and nerves (National Institute of Diabetes and Digestive and Kidney
Diseases, 2024).

Type 2 diabetes is the most common form of diabetes and develops through changes in how
the body responds to insulin. Unlike Type 1 diabetes, where insulin production is affected by
autoimmune destruction of pancreatic beta cells, Type 2 diabetes is mainly associated with
insulin resistance. In the early stages of the condition, the pancreas may increase insulin
production to compensate for reduced sensitivity; however, this response may become less
effective over time. As a result, individuals may experience increasing difficulty maintaining
blood glucose control, which highlights the importance of early intervention and ongoing
management (NHS, 2024).

The development of Type 2 diabetes is influenced by a combination of genetic, environmental,
and lifestyle factors. Some factors, such as age, family history, and genetic background,
cannot be altered, but others can be modified through changes in behaviour and lifestyle.
Increased body weight, reduced physical activity, smoking, and dietary patterns that contribute
to poor metabolic health can all increase the likelihood of developing the condition. Other
health conditions, including hypertension, pre-diabetes, and polycystic ovary syndrome, are
also associated with an increased risk of Type 2 diabetes (National Institute for Health and
Care Excellence, 2022; NHS, 2024).

Recognising these risk factors is important because Type 2 diabetes management requires
an individualised approach rather than focusing only on blood glucose levels. Individuals need
to understand how their lifestyle, treatment choices, and daily routines can influence the
progression of their condition. Within primary care, practice nurses have an important role in

supporting people with diabetes through education, monitoring, and behaviour change



interventions. Providing support that considers an individual’s circumstances and abilities can
encourage greater involvement in self-management and may help reduce the risk of future

complications (National Institute for Health and Care Excellence, 2022).

Maintaining Blood Glucose Levels Within a Safe Range

Maintaining blood glucose within a suitable range is essential because both high and low
glucose levels can negatively affect normal body function. The body achieves this through
homeostasis, where different organs and hormones work together to keep glucose levels
balanced despite changes caused by eating, exercise, illness, or periods without food. The
pancreas is central to this process because it produces insulin and glucagon, which have
opposing roles in controlling the amount of glucose available in the bloodstream (National

Institute of Diabetes and Digestive and Kidney Diseases, 2024).

After eating, carbohydrates are broken down into glucose, causing blood glucose levels to
rise. In response, insulin is released from pancreatic beta cells and enables glucose to move
into cells, particularly muscle and fat tissue, where it can be used as an energy source. Any
glucose that is not immediately required can be stored in the liver and muscles as glycogen.
This response is important because it prevents prolonged increases in blood glucose after
meals and allows the body to maintain a stable energy supply (National Institute of Diabetes

and Digestive and Kidney Diseases, 2024).

When glucose levels decrease, the body uses different mechanisms to prevent
hypoglycaemia. The pancreas releases glucagon, which signals the liver to break down stored
glycogen and release glucose into the bloodstream. Additional hormones, including adrenaline
and cortisol, also contribute by increasing glucose availability when the body requires
additional energy. These responses are particularly important during fasting, physical activity,
or periods of physiological stress, when maintaining an adequate glucose supply becomes

more challenging (National Library of Medicine, 2024).

In Type 2 diabetes, this regulation becomes impaired due to insulin resistance. Body tissues
become less responsive to insulin, meaning glucose is not absorbed efficiently and remains
in the bloodstream. Initially, the pancreas may attempt to overcome this by producing more
insulin; however, continued demand can contribute to reduced pancreatic function over time.
This progressive decline helps explain why some individuals require additional treatments as
their condition develops and why early management is important (Petersen and Shulman,
2018).



For individuals with Type 2 diabetes, maintaining blood glucose is not simply about achieving
a single target reading but involves managing the factors that influence glucose variation
throughout daily life. Diet, physical activity, medication adherence, stress, and illness can all
affect glycaemic control. Supporting individuals to understand these influences is an important
aspect of diabetes care, as improved knowledge can help people make informed decisions
about their health. Practice nurses contribute to this by providing education, reviewing
progress, and supporting realistic changes that individuals are more likely to maintain long

term (National Institute for Health and Care Excellence, 2022).

How Glucose and Oxygen Produce Energy Through Cellular Metabolism

Glucose is an important source of energy for the body, but it cannot be used directly by cells
without being converted into a usable form. This occurs through cellular respiration, where
glucose is broken down to produce adenosine triphosphate (ATP). ATP provides energy for
essential processes, including muscle movement, tissue maintenance, and normal cell
activity. The ability of cells to produce sufficient energy therefore depends on effective glucose

utilisation and an adequate oxygen supply (OpenStax, 2022).

Cellular respiration occurs mainly within the mitochondria and involves a series of stages that
gradually release energy from glucose. The first stage, glycolysis, takes place in the cytoplasm
and breaks glucose into smaller molecules called pyruvate. This process produces a small
amount of ATP and generates energy-carrying molecules that are used in later stages of
respiration. Although glycolysis provides some immediate energy, most ATP production occurs

through processes that take place within the mitochondria (OpenStax, 2022).

Following glycolysis, pyruvate enters the mitochondria where it is processed further during the
citric acid cycle. This stage produces additional energy carriers that transfer electrons to the
electron transport chain. Oxygen is essential at this final stage because it allows the electron
transport chain to continue functioning, resulting in the production of the majority of ATP and
the formation of water as a by-product. Without sufficient oxygen, energy production becomes

less efficient, affecting the ability of cells to meet their energy requirements (OpenStax, 2022).

In Type 2 diabetes, the issue is not usually a lack of glucose availability but a reduced ability
for cells to access and use that glucose effectively. Insulin resistance limits glucose uptake
into cells, meaning that high levels of glucose may remain in the bloodstream while tissues

are unable to use it efficiently for energy. This imbalance contributes to ongoing



hyperglycaemia and demonstrates why improving insulin sensitivity is a key aim of diabetes

management.

Interventions such as regular physical activity, dietary changes, and appropriate medication
can help improve how the body responds to insulin and supports better glucose utilisation.
Exercise is particularly beneficial because contracting muscles can increase glucose uptake,
even when insulin sensitivity is reduced. Therefore, lifestyle interventions are not only
important for lowering blood glucose measurements but also for improving the way the body
uses energy and reducing the risk of long-term complications associated with Type 2 diabetes

(National Institute for Health and Care Excellence, 2022).

The Importance of Recording and Tracking Blood Glucose Levels in Type 2 Diabetes

Monitoring blood glucose levels is an important part of Type 2 diabetes management because
it provides information about how an individual’s condition responds to different influences in
everyday life. Blood glucose readings can be affected by factors such as food choices,
physical activity, medication, iliness, and emotional stress. Recording these changes over time
allows patterns to be identified, which can support discussions between individuals and
healthcare professionals about whether current management strategies are effective or
require adjustment (NHS, 2024).

For individuals living with Type 2 diabetes, monitoring can improve understanding of the
relationship between daily behaviours and blood glucose control. For example, reviewing
glucose levels in relation to meals may help identify how different carbohydrate choices affect
blood glucose responses. Similarly, comparing readings with activity levels can demonstrate
the positive effect of exercise, as muscle activity increases glucose uptake and can improve
insulin sensitivity. This knowledge can support individuals in making informed choices rather
than viewing diabetes management as only a medication-based approach (Diabetes UK,
2024).

Developments in diabetes technology have also changed how glucose levels can be
monitored. Continuous glucose monitoring (CGM) systems provide ongoing information about
glucose patterns rather than a single reading at a specific point in time. This can help identify
fluctuations that may otherwise be missed, including periods of high or low glucose levels.
Evidence suggests that CGM can improve awareness of glucose patterns and support
individuals in making decisions that contribute to improved self-management (Beck et al.,
2017).



Monitoring is particularly important because both persistent hyperglycaemia and episodes of
hypoglycaemia can have significant consequences. Long-term exposure to elevated blood
glucose increases the risk of complications such as cardiovascular disease, kidney
impairment, nerve damage, and visual problems. In contrast, hypoglycaemia may occur in
individuals using insulin or certain glucose-lowering medications and can result in symptoms
including dizziness, confusion, sweating, and, in severe cases, loss of consciousness

(National Institute for Health and Care Excellence, 2022).

The value of blood glucose monitoring extends beyond collecting numerical results. When
individuals understand what their readings mean and how they relate to lifestyle factors, they
may feel more confident in managing their condition. Practice nurses have an important role
in supporting this understanding by helping individuals interpret results, identifying challenges,
and providing personalised advice. Effective monitoring therefore becomes a tool that

encourages active involvement in diabetes care and supports safer long-term management.

Evidence-Based Lifestyle Recommendations for Improving Type 2 Diabetes

Management

Positive fifestyle changes is an important part of Type 2 diabetes management because daily
behaviours can influence blood glucose control, cardiovascular risk, and overall health
outcomes. Although medication may be required, effective management also depends on
supporting individuals to make sustainable changes that fit within their lifestyle. Practice
nurses have an important role in providing education and helping individuals identify realistic
strategies that can improve long-term self-management (National Institute for Health and Care
Excellence, 2022).

Dietary choices have a direct effect on blood glucose levels, particularly because
carbohydrates are broken down into glucose during digestion. However, dietary management
should focus on improving overall eating patterns rather than unnecessary restriction. A
balanced diet that includes vegetables, high-fibre foods, whole grains, lean proteins, and
unsaturated fats can support glucose regulation and cardiovascular health. Fibre-rich foods
may be particularly beneficial as they slow glucose absorption and can contribute to improved

appetite control and weight management (Diabetes UK, 2024).

Evidence from the Diabetes Prevention Program demonstrated that lifestyle interventions
involving dietary changes, increased physical activity, and weight reduction significantly

reduced progression to Type 2 diabetes among individuals at high risk. This highlights the
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potential impact of early intervention and the importance of supporting individuals to develop
achievable long-term behaviours rather than relying only on medical treatment (Knowler et al.,
2002).

Physical activity is another key component of diabetes management because exercise
improves insulin sensitivity and increases glucose uptake by muscles. Regular aerobic
exercise, such as walking or cycling, alongside resistance training, can improve metabolic
health and support cardiovascular function. The American Diabetes Association recommends
combining both forms of exercise because of their benefits for glucose control and overall
health (Colberg et al., 2016).

Smoking cessation should also be considered due to the increased cardiovascular risks
associated with Type 2 diabetes. Smoking can contribute to poorer metabolic health and
increased risk of complications, making support to stop smoking an important aspect of
diabetes care. Practice nurses can provide advice, encouragement, and referral to appropriate

cessation services (NHS, 2024).

Sleep and stress management are additional factors that may influence diabetes outcomes.
Poor sleep and increased stress can affect hormones involved in glucose regulation, including
cortisol and insulin, potentially contributing to reduced insulin sensitivity and poorer glycaemic
control (Knutson et al., 2006; Reutrakul and Van Cauter, 2018). Supporting individuals with
strategies to improve sleep routines, manage stress, and access appropriate support can

therefore contribute to a more holistic approach to diabetes management.

Conclusion

Type 2 diabetes is a multifaceted condition that requires ongoing management to maintain
blood glucose control and reduce the risk of long-term complications. The condition develops
through a combination of impaired insulin function, insulin resistance, and contributing lifestyle
and metabolic factors. Understanding these processes is important because effective diabetes
care requires attention to both the physiological changes associated with the condition and
the individual factors that influence self-management (National Institute of Diabetes and

Digestive and Kidney Diseases, 2024; Petersen and Shulman, 2018).

Maintaining effective glucose control requires a combination of regular monitoring, appropriate
treatment, and lifestyle modification. Monitoring blood glucose levels can help individuals

identify how factors such as diet, physical activity, medication, and stress influence their
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readings, supporting more informed decisions about their ongoing care. Evidence suggests
that approaches such as continuous glucose monitoring may improve awareness of glucose

patterns and support diabetes self-management (Beck et al., 2017).

Lifestyle interventions remain an essential part of Type 2 diabetes management.
Improvements in diet, increased physical activity, and weight management can support better
metabolic health and reduce the risk of disease progression. Research from the Diabetes
Prevention Program demonstrated that structured lifestyle changes can significantly reduce
the risk of developing Type 2 diabetes, highlighting the importance of early intervention and
long-term behavioural support (Knowler et al., 2002). Exercise also contributes to improved
insulin sensitivity and glucose regulation while providing wider cardiovascular benefits
(Colberg et al., 2016).

Practice nurses have a key role in supporting individuals with Type 2 diabetes through
education, monitoring, and personalised care planning. By helping individuals understand their
condition and develop achievable self-management strategies, healthcare professionals can
encourage greater involvement in care and support improved health outcomes. A holistic
approach that combines clinical management, lifestyle support, and patient-centred education
is therefore essential in reducing complications and improving quality of life for individuals

living with Type 2 diabetes (National Institute for Health and Care Excellence, 2022).
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